Oysters collected in late winter, when they were free of Vibrio vulnificus, were exposed in the organism in the laboratory. The oysters effectively concentrated the bacteria from seawater, but when the inoculum was removed, the bacteria were rapidly cleared from the oyster tissues. These results suggest that V. vulnificus may be found in oysters as a result of filtration of the bacteria from seawater rather than active multiplication of the bacteria in the oysters.
Vibrio vulnificus causes severe systemic infections often associated with the consumption of raw oysters (1, 4, 5) . The organism has been frequently recovered from water samples, especially from environments of relatively high temperature and low salinity (3) , and it has been isolated from oysters (7) . In the present study, the relationship of V. vulnificus in water samples to the occurrence of the organism in oysters was investigated to test the hypothesis that V. vulnificus may occur in oysters as a result of filtration of contaminated seawater.
Samples of surface water overlying oyster beds were collected in sterile Whirl Pak bags. Oysters (Crassostrea virginica) were collected by hand from beds that were not exposed at low tide. The oysters were maintained in seawater at ambient temperatures, and both water samples and oysters were transported to the laboratory for analysis within 4 h. Water samples were cultured on thiosulfatecitrate-bile salts-sucrose agar by a membrane filter technique as previously described (3) . Oysters were scrubbed to remove external debris, rinsed thoroughly, and opened with sterile instruments. Oysters were cultured by grinding the viscera in a tissue homogenizer and directly inoculating thiosulfate-citrate-bile salts-sucrose agar plates.
The occurrence of V. vulnificus in seawater and oysters was determined for samples collected in March and July. Seawater samples collected from areas overlying oyster beds in July (water temperature, 28°C) yielded an average of 2,000 CFU of V. vulnificus per ml, and 70% of 54 oysters collected in July yielded V. vulnificus. Seawater samples collected from the same area in March (water temperature, 15°C) failed to yield V. vulnificus, and none of 27 oysters yielded the organism. Oysters were collected as described above in March and April, when previous studies had indicated that V. vulnificus would not be present (3) . The oysters were maintained in the laboratory in 20-liter plastic buckets containing up to nine animals in 10 liters of buffered (pH 7.4), filter-sterilized seawater adjusted to a salinity of 14 ppt (14 mg/ml). Each bucket was provided with constant aeration by an airstone. Oysters were maintained in the laboratory for 1 week before use in experiments, and a sample of three animals was cultured to determine the presence of V. vulnificus. On day 0, the water in each bucket was replaced with fresh seawater * Corresponding author.
of the above composition and containing 104 or 106 V. vulnificus cells per ml. The inoculum was prepared with V. vulnificus 125, a blood culture isolate from a patient who acquired his infection from the Gulf of Mexico near Galveston, Tex. (4). The organism was grown overnight in tryptic soy broth plus 2.0% NaCl. The inoculum was adjusted to the turbidity of a 0.5 McFarland standard and diluted in seawater to achieve the above inoculum densities. Control animals were exposed to fresh seawater without V.
vulnificus. After 24 h, the water was removed from each bucket, and fresh seawater was added. Oysters were cultured in triplicate at intervals of up to 1 month after exposure to V. vulnificus. Each animal to be cultured was weighed and opened aseptically as described above. The fluid from each oyster was aspirated and passed through a 0.45-[Lm-poresize membrane filter, which was then cultured on thiosulfatecitrate-bile salts-sucrose agar. The gills and mantle were dissected away and minced into sterile seawater. After mixing, the fluid was filtered and cultured on thiosulfatecitrate-bile salts-sucrose agar. The remaining viscera were minced into sterile seawater, filtered, and cultured on thiosulfate-citrate-bile salts-sucrose agar. The empty shell was then reweighed, and the weight of the soft tissues was determined by subtraction. The number of green colonies on all the filters for each oyster was determined, and 10% of the colonies were picked and identified as previously described (3) In an initial experiment carried out over a 2-week period, oysters maintained in the laboratory and exposed to V. vulnificus became positive for the organism within 1 day of exposure, but they were free of V. vulnificus again within 2 weeks. In a second experiment, sampling was carried out over a period of 28 days after exposure to V. vulnificus (Fig.  1 ). Oysters contaminated with 106 V. vulnificus cells per ml had 25 V. vulnificus cells per g of oyster tissue after 1 day of exposure. At 7, 13, and 16 days after exposure, the counts were reduced to 7, 1, and 0.1 V. vulnificus cells per g of oyster tissue, respectively. Thereafter, the oysters remained free of the organism to the end of the experiment (28 days after exposure). Similar findings were noted for oysters exposed to 104 V. vulnificus cells per ml, except that the counts were lower in the oyster tissues, and the oyster cultures became negative by day 16 after exposure ( Fig. 1) (1) .
V. vulnificus could occur in oysters as part of the normal flora of the animals, or it could be acquired passively by filtration of seawater containing the organism. Our results suggest that the latter is the case. If the organism were part of the normal flora, it should have been possible to detect it at least in low numbers in both winter and summer. Also, our studies show that V. vulnificus is readily taken up from artificially contaminated water but does not become established in the animals and is cleared within 2 weeks. These results suggest that the bacterium is only a transient inhabitant of oysters and that, as with pathogens of terrestrial origin, it should be possible to clear oysters of V. vulnificus by depuration (8) . The results further imply that commercially supplied oysters that have been through a process of depuration may pose less of a hazard of V. vulnificus infection than oysters from other sources (e.g., recreational harvesting). Our findings, coupled with previous observations that chilling oysters reduces the occurrence of V. vulnificus (6), should provide a framework for minimizing the risk of infection from the consumption of oysters.
